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STATIC STABILITY AND CONTROL
EFFECTIVENESS OF MODELS 12-0 AND 34-0

OF THE VEHICLE 3 CONFIGURATION

By

E. C. Allen¥ and T. Tuttle¥*
ABSTRACT

This report presents static stability and control effectiveness
characteristics of two 0.004 scale models of the vehicle 3 configuration.
The models have been designated 12-0 and 34—0, but are referred to as
139B and 139 respectively in this report. The components investigated
consisted of a single aft body, vertical/rudder, OMS pods with two inter-
changeable wings, four interchangeable forward bodies, four trimmers,
and a spoiler.

The test was conducted in the NASA/MSFC 14 x 14 Tnch Trisonic Wind
Tunnel over a Mach number range from 0.6 to 4.96. Angles of attack from
0 to 60 degrees and angles of sideslip from -10 to 10 degrees at 0, 10,
20, 30, and 40 degrees angle of attack were tested. Elevon, body flap,
and speed brake deflection composed the parametric considerations. No
grit was placed on the models during the test.

This document has been divided into three volumes. Volume I contains
most of the longitudinal data. Volume II presents the lateral-directional

characteristics and some additional longitudinal data. The tabulated source

data and incremental data figures are presented in Volume III.
* Rockwell International
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PLOTTED COEFFICIENTS SCHEDULE:

(A): CLAFO, CIMAFO, CIMCLO, CLALFA, CDAFO, CDFAFO, L/IMAX,
ALFLDM vs., Mach

(B): CL, CN, CIM, XCP/L vs. ALPHA: CL, CN vs. CIM; CD, CDF, CA,
CAF, CAB, L/D vs. ALPHA; CL vs. CD

(c): CIM vs. ALPHA

(D): CY, CYN, CBL vs. BETA

(E): CYBETA, CYNBET, CBLBET vs. ALPHA

(F): CYBETA, CYNBET, CBLBET vs. Mach

(a): DCL, DCD, DCN, DCA, DCAB, DCIM vs. ALPHA

(H): DCL, DCD, DCN, DCA, DCIM vs. DBF



SUBSCRIPTS

gt v o

NOMENCLATURE

General
SADSAC
SYMBOL DEFINITION
speed of sound; m/sec, ft/sec
cP pressure coefficient; (p; - Pw)/a
MACH Mach number; V/a
pressure; N/mE, pst
Q(NsM) dynamic pressure; 1/2pV°, N/m?, psf
Q(PSF)
RN/L unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec
ALPHA angle of attack, degrees
BETA angle of sideslip, degrees
PSI angle of yaw, degrees
PHT angle of roll, degrees
mass density; kg/m3, slugs/ft3
Reference & C.G. Definitions
base area; me, 2
BREF wing span or reference span; m, £t
center of gravity
LREF reference length or wing mean
aerodynamic chord; m, ft
SREF wing area or reference area; m2, £4£2
MRP moment referenée point
XMRP moment reference point on X axis
YMRP moment reference point on Y axis
ZMRP moment reference point on Z axis
base
local

static conditions
total conditions
free stream

10




NOMENCLATURE (Continued )
Body-Axis System

SADSAC
SYMBOL ~ SYMBOL  DEFINTTION
Cy CN normal-force coefficient; normaisforce
Cp CA axial-force coefficient; Efiﬂlsforce
Q.
Cy cY side-force coefficient; §i§g§£9;ce
a
CaA. CAB base-force coefficient;
b Ap - Ac Ac
-(CPBAVG) s—— - (CEC) 3
ref ' ref
CAf CAF forebody axial force coefficient, Cp - CAb
G CIM pitching-moment coefficient; Pitching moment
1SLrrp
Cn CYN yewing-moment coefficient; YaWingSrgloment
q
¢t CBL rolling-moment coefficient; rollig% moment
q
Stability-Axis System
CL, CL 1ift coefficient; ligt
a
Cp CcD drag coefficient; 4rag
as
C CDB base-drag coefficient; Pase drag
Dy 5
CDf CDF forebody drag coefficient; Cp - CDb
Cy cY side-force coefficient; 5392529322
CIM pitching-moment coefficient; Bitching moment
W pey
Cn "IN yawing-moment coefficient; yaWinisgoment
¢ CSL rolling-moment coefficient; roll;g% moment
L/D L/D 1ift-to-drag ratio; Cp/Cp

11



SYMBOL

Opp

de

SADSAC
SYMBOL
BDFLAP

ELEVTR

SPDBRK

SPOILR
CLALFA
CYBETA

CYNBET

CBLBET

XCP/L

CDAFO

CDFAFO

NOMENCLATURE ( CONTINUED )

ADDITIONS TO NOMENCLATURE

DEFINITION

body flap, surface deflection angle, positive
deflection, trailing edge down; degrees.

elevator, surface deflection angle, positive
deflection, trailing edge down; degrees.

speed brake, split rudder inclusive deflection
angle between outer surface, left split rudder
trailing edge left and right split rudder trailing
edge right, dpp = (81, + 6pg)/2, positive deflec-
tion; degrees. SPDBRK = 999.99, basic setting.

See Dataset Collation Sheets.

spoiler, surface deflection angle, positive
deflection, trailing edge down; degrees.

derivative of 1ift coefficient with respect to
alpha, (alpha = +5 ); per degree.

derivative of sideoforce coefficient with respect
to beta (beta = +5 ); per degree.

derivative of yawing momeng coefficient with
respect to beta (beta = +5 ); per degree, body
axis system.

derivative of rolling moment coefficient with
respect to beta (beta = +5°); per degree, body
axis system.

local longitudinal aerodynamic center based on

body length; moment reference point minus the local
longitudinal static stability derivative;

XCP/L =[(XMRP/LBody) - (CLM/CN)(LREF/LBody)‘; body
axis.

drag coefficient at zero angle of attack
(alpha = 0).

forebody drag coefficient at zero angle of
attack (alpha = 0).

1




SADSAC
SYMBOL SYMBOL
Cr, CLAFO

a=0

CIMAFO
Cm(!= 0

CIMCLO
RERE
L/Dpax  L/DMAX
OKL/Dmag M
ACa DCA
AC DCAB

A

ACAF DCAF
ACp DCD
ACpy, DCDF
ACT, DCL
ACp DCIM
Acy DCN
Abgpp DEF

NOMENCLATURE ( CONTINUED)

ADDITIONS TO NOMENCLATURE

DEFINITION

1ift coefficient at zero angle of attack
(alpha = 0).

pitching moment coefficient at zero angle of
attack (alpha = 0).

pitching moment coefficient at zero 1lift
coefficient (CL = 0).

maximum lift-drag ratio.

angle of attack at maximum lift-drag ratio;
degrees.

incremental axial force coefficient, algebraic
difference of two runs.

incremental base axial force coefficient,
algebraic difference of two runs.

incremental forebody axial force coefficient,
algebraic difference of two runs.

incremental drag coefficient, algebralc difference
of two runs.

incremental forebody drag coefficient; algebraic
difference of two runs.

incremental 1ift coefficient, algebraic difference
of two runs.

incremental pitching moment coefficient, algebraic
difference of two runs.

incremental normal force coefficient, algebraic
difference of two runs.

incremental body flap, incremental difference be-

tween two runs, surface deflection angle, positive
deflection, trailing edge down; degrees.

13



SADSAC
SYMBOL SYMBOL
Abe DE
Ads DS

NOMENCLATURE ( CONCLUDED )

ADDITIONS TO NOMENCLATURE

DEFINITLON

incremental elevon, algebraic difference of two
runs, surface deflection angle, positive deflection,
trailing edge down; degrees.

incremental spoiler, incremental difference between
two runs, surface deflection angle, positive
deflection, trailing edge down; degrees.

14




MODEL DESCRIPTION

The model geometry (0.00k-scale) is shown in figure 2. The model
was constructed using aluminum for the wing and stainless steel for
the body, elevons, fins, speed brakes, and trimmers. The capability
to obtain wing-body-tail, wing-body and body-alone data was provided.
In addition, the model had deflected elevons, speed brakes, and body
flap for the following combinations:

be = 0, ¥15°, -20°, -40° (elevon)

0sB = 0, 24.92° 54,92° (speed brake)

0BF = 0, 13.75° -14.25° (body flap, basic)

0gr = 0, 13.75°, -22.75° (body flap, large area)

Deflection angles were obtained by replacing the control surface
with a separate surface set to the desired angle.

The model assembly had the following components:

Aft body - stainless steel
Vertical - stainless steel
Speed brakes - stainless steel
OMS pods - stycast
Forward body (4 interchangeable) - stainless steel
1 - per VL70-000139
1 - per VL70-000139, alternate cambered
1 - per VLT0-000139B
1 - per VLT0-000139B, alternate cambered

Wing and elevons (2 interchangeable) - aluminum

1 - per VLT0-000139
1 - per VLT0-000139B

Trimmers - four trimmers were tested with the VLT70-000139
forward body (see Table IV).

Spoiler - one set of spoilers was tested with the

VL70-000139 model configuration, (see
sketch, Figure 4).

15



The model-balance combination was mounted to the tunnel pitch sector
using the MSFC double knuckle sting numbers 1 and 3.
schedules noted in Table II required the following sting settings:

MSFC DOUBLE KNUCKLE STING NUMBER 1

o Range Offset
(deg) fdegz
A 0 to 20 10
B 5 to 25 15
H - 10 to 10 0
A 0 to 20 10
E 20 to 40 30
K Lo to 60 50

MSFC DOUBLE KNUCKLE STING NUMBER 3

Sting Adapter

The alpha and beta

Balance Adapter

No. Hole No. Hole
1 53 2 9
1 53 2 10
1 53 113 1
1 53 113 2
1 54 113 5
1 51 1 L

o Range Offset
_(deg) _(deg)
A 0 to 20 10

Sting Adapter
Hole

No.

Balance Adapter
No. Hole

3

61

3 23

Pressure transducers were used to measure base pressures. Two base

pressure tubes and one cavity pressure tube were used.

The base pressure

tubes were "teed" together. The base and cavity areas are shown in fig-

ure 3 along with the base pressure tube locations.

16




CONFIGURATIONS INVESTIGATED

Configurations investigated consisted of the 0.004 scale models 34-0
and 12-0 (139 and 139B) with and without an alternate cambered forebody.
The model components ares |

Symbol Definition

34-0 12-0

(139)  (139B)
Model Model

BlT7 B19 orbiter body, basic

B20 B21 orbiter body, alternate cambered
cr CcT canopy, basic

R5 R5 rudder

VT VT vertical tail

W103 w107 wing, basic

W109 W1l0 wing, alternate for cambered forebody
W105 wing, 500 in. glove radius

F5 F5 body flap

F6 F6 body flap, large area

E22 E23 elevon

Mh Mk OMS pods

H19 H19 trimmer, glove apex (20°)

H20 H20 trimmer, glove apex (10°)

Hoo Hoo trimmer, cabin (40°)

H23 H23 trimmer, nose (L40°)

71 Z1 spoiler

17



CONFIGURATIONS INVESTIGATED
(Continued)
A complete description of these model components is given in Table
ITI entitled Dimensional Data. A description of the test conditions
(angles of attack and parametric considerations) to which each model

configuration was subjected is contained in Table II entitled Data Set

Collations.
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TEST FACILITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-
mittent blowdown tunnel which operates by high pressure air flowing from
storage to either vacuum or atmospheric conditions. A Mach number range
from .2 to 5.85 is cévered by ufilizing two interéhangeable test sections.
The transonic section permits testing at Mach 0.20 through 2.50, and the
supersonic section permits testing at Mach 2.74 through 5.85. Mach numbers
between .2 and .9 are obtained by using a controllable diffuser. The range
from .95 to 1.3 is achieved through the use of plenum suction and perforated
walls. Mach numbers of 1.4k, 1.93 and 2.50 are produced by interchangeable
sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour
nozzle blocks are tilted and translated automatically to produce any desired

Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately -4OCOF dew
point and 500 psi. The compressor is a three-stage reciprocating unit driven

by a 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the air temperature can be controlled from
ambient to approximately 180°F. The air then passes through the test section

which contains the nozzle blocks and test region.

Downstream of the test section 1ls a hydraulically controlled pitch sector
that provides a total angle of attack range of 20° (ilOO). Sting offsets are

available for obtaining various maximum angles of attack up to 900.

19



DATA REDUCTION

All model forces and moments were resolved in the body and stability
axis systems and are presented in the form of non-dimensional coefficients.
The balance centerline is 0.020 inches above the MRP (see Figure 2) and
was corrected for pitching and rolling moment.

Two base pressures and one cavity pressure were recorded. The base
and cavity areas are shown in Figure 3, along with the base pressure tube

locations. Equations used in base pressure coefficient calculations are:

Ap
CA = CAF - (CPBAVG)
Sref
Ay - A A
CAB = -(cPRave) .R - ¢ - (cpc) -
ref Spef
Py “Po
CPBAVG = average base pressure coefficient = —8V& =
a
s e Pc “Fo
CPC = cavity pressure coefficient = 3

Reference dimensions utilized in the reduction of the non-dimensional

coefficients are:

FULL SCALE MODEL SCALE

REFERENCE AREA (Syerp) 2690.0 £t.° 6.198 1n.”

REFERENCE LENGTH (£ or) 474.8 in, 1.899 in.
(M.A.C)

REFERENCE SPAN (bpqrp) 936.7 in. 3.74T in.
(WING SPAN)

MOMENT REFERENCE CENTER 838.7 in. 3.355 in.

(MRP) (From Nose)
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DATA REDUCTION (Concluded)

MODEL SCALE

FULL SCALE
BODY LENGTH (£,) 1290.3 in.
BASE AREA (A) (See Fig 2) 43,2 £t.°
CAVITY AREA (A,) 137.5 £4.°

5.161 in.
1.000% in.2

0.3167 in.°

Data were corrected for weight tares and sting deflections.

Axial-force and drag coefficients for Mach numbers less than 1.96

for the following datasets (tunnel runs 256 thru 267) are not included

in the plotted data and the tabulated listing.
to be erroneous:

RBTOLS

R8TOL9

R87T058

R8T066

R8T067

R87075 (M = 1.2 only)

This data was Jjudged



TEST ¢ MSFC ™T 574 TABLE I. DATE $MAY-JUN 73

TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE
MACH NUMBER (per unit length) (pounds/sg. inch) (degrees Fahrenheit)
0.6 4.6 x 10°/5t. %.35 100
0.9 5.9 x 100/rt. 7.35 100
1.2 6.1 x 10°/¢t. 9.12 100
1.96 6.8 x 10°/¢t. 10,22 100
2.99 b1 x 100 /ft. 5.20 140
4,96 4.9 x 10%/rt. 3.07 140

BALANCE UTILIZED: MSFC No. 231 Six Component

CAPACITY: ACCURACY: (%%ELE';'X,QENET
NE 122 1bs. + .61 +.0082
SF 52 1bs. + .26 +.0035
AF 22 1bs. +,10 +.0013
PM 122 in-lbs. + .61 +.0015
RM 30 in-1lbs. + .15 +. 0004
- 53 in-lbs, + .27 +.0007

COMMENTS:

22




b TV 9D- NVYHL AFHLIO N TR LV b A£G AV L ANV 9+-="W 07
b T JO NRITLDITIIQ v Sy QIANTIIZ SI m@m%u NOILDITIIT IMVIG TIFIS VISV *

(o2 = V) ! <.0/— (I (cZ=FV) 7 <oV- (D (02:rV) 5245 (4 $37NA3HSS
e - I e R L e e S D L
T ..._:.&\i.:_Q.u__..id_._,m.«_u__.._<0___i@d«...zﬂ_u_.d..»d...iq.o_f:z.u
9L SL L9 i9 SS 6t eV LE € T4 6l €} L 3
TCOLCO]/90(Ch0] €60| F60 , L Er oo L [V % T®
950 O |oe-|e- M or
bga|8co o |oe-[oe- | 13 bl
OF0O| THO | S90 80| bbo| o1l oo v g7
€S0 | Y TR IET M L
#TO| SED R EIELNE "
gco(eo|020|L60| 760|560 el s Sl 9|V g/
0 0S0 L | A Of7 F/
i $170| bt0 TLO o¢ el
3 LFO[9F0| 890 TLO| 010] 620 e z/
z SHRO|TCHO[ P70 ILO| LLO| 8LT of 77
c FFO[SFO| L90(SL0| 10| €40 o0 o7
= o®0| IT0 T80 VE Lo
Lo §10| 650| 180] O30| bLO v 50
LoO 9w CI# E] L0
500 S00 €1 v 90
zZ00 €00 T# = FA®]
/@0 froo CHwspl O] O O|O|V| Fb</ FFLIFYO[/00LEY
B bsz|% /12116020 B 2 KA BRI A
{ 378VIMVA LNIANIGSIANI ILYNEILIVY HO ) SHIBWNN HOVIW ..\Qm_mm:._<>\mmmkm_z<m<u_.o:um NOILYHNOIANOS 13s viva
T31va AYYWWNS NOILY 110D ¥3EWNN NNY/L3S YLva TIS 55 8F - WP : 153l

L o 1 7S "I TIEVL

23




S3ITNA3HIS
g 830 ©
ANAQN (2) ¥vAQl (L) dvAQl SLN3DI44300 )
T B LI SR A e e e e i e AL AR 0 BLALAMEMILES BRSLIMSMEME BMEMMEA ML SN
9L SL L9 19 SS (54 134 LE IE se 61 €l I 3
CHi|9fH/ . AR EE 115
FRIC | LI LIty 817 I/ SLeEN SISO Y 8¢
9c/ O 10 Tol|dlon Le
LE7 85/ ger] O 1002 g
FET| G| LT STl e ST/ OlQlo |27 3
CEITCl b9/ cer| rer| oer cgloloyol9 e
OCT{ I€l| Oul |67/ | 8T | LT O|0}|0|2|0 cE
" opfl be’! L9/ Ol Q| O0|0|F %
TR CF| €| #07 | SO1] 907 OO O[O [V [Fon Lv/m a6e7 g0 |/€
750 T ototo ol \ e =
z (%97 Sl ol OO M v
IEO|LEC 727 el Nl Ko} I 8T
= SE0| 70| €90 280( LEO| §80 scel OO0 [0V LT
GGo ST OO [O]> T
/sooco ath o] olol3 G
BCOCCO|Co0 | 160 [Tb0 | 680 s gl ololV e
# S0 SHCR-|OF-]O M cT
Lo |7co e RIS [T [E] gLel 711900 [CToLgY
% bS5 26| 2/ 6O D0 ygas| E°0|HPO |90 T ¢ | o H3I41LNIAl
{ 378vIdvA LNIANISIONI 3LYNEI LTV HO ) SHIBWNN HOVW CTYFE3INTIVA/SHILINVEY AL 'GHOS NOILYHNDIINOD 13s viva
T31va AMYWWNS NOILY 110D ¥3EWNN NN/ L3S VLva FIC oW 8-V : 153l
L 3% T °Ye (ponurquog) *IT TIAVL

—_—




S3INA3HDS
g 50 ©

25

AQN (2) ¥vAdl (1) dvAai SLN3DI4430D ,
S BAAAML R AR AR AR AR AR LA AR RRARELRRARRE AR RAREN
9L SL L9 i9 SS 6v 34 LE l€ 14 64 €l L I
ST | gl g8l 1992 | S92 9z LGzrd o TO [0V M [
cez|Tez SO 10 |97 53
AR AR AN XA stilo o o]V a9
Lz , ‘ Ol0 |0 9% GS
/frelope O el el B5) [ 23
erz|erz|2Lr|2oe 100 |90z ¢S
Sselfrsel L/ | Lbe| 8bT| bbe 01010 [D]or 42
i BEZ[6FT| SLT|PbT S| FbT Cl1o0l0o19]0 1S
i Joz|00Z €Iz ololo|ol7F bF
3 A AR 7 AN YA AV AR ERA ol O Ol0lY LSl JILTITIO | 8F
z S| S5/ stel 0 TO[OF A LF
m LSI[BST| T OTT [ 4OT| 807 S Q0 1 OOV 9tr
= €SI pSy | st ol o [0]F Sfr
BSr{isr{sar{ rir el | e sct Ol ooV Pt
ErIVLFT ST OF- 1T~ of F Ef
Lir|0ST |27 2111 ST fr11 bzpi- |9 [oR- OV <
/91| C9/ S A4 I E 7F7
0971 51| BarT| €0/ | €OT| 710/ s O (02|00 VB T/M Gbg 1 990 OF OLEBY
.wm\w% b&C1 961 T7146 0 -0 - [Hday] ¥>9 [ FIQ] Y Mu% g | ¥3141LNIAl
{ 378VINVYA LN3ANILIANI ILYNEI LIV HO ) SHIGWNN HOVW TYG F3NVA/SHILINWVE VY] "OHOS NOILVHNDIANGD 13s viva
31va AYVYWNNS NOILY 110 ¥3EWNN NN¥/13S v1vda FLS oW SF-VD :1s31
L $° ¢ F99Ys (penurguop) *II HIAVL




S3IINA3HOS
g "o ©

AQN (2) ¥vAal (1) dvAQl SIN3DI4430D

AR ERaansmsssseseneeannas e SRS R IMMUME MARRE LR

9L GL L9 19 SS (534 144 LE 1€ 14 61 €l L 3
RS _ INEG B EE A L
A A X AAA IR AL AN _ 2 O | O |0 Sk
ogz| /e o TojolF fL
/eclocz| 187 TLZ | ILZoLT | SO O oY CL
IUre _ O10o 10 [o]of ZL
AV A 010 | O|210¢ /L
SHZ| P <L/ O10 10 |D|oT 0L

" zszlese| Ly OO0 |0 1|Dld/ L9

u /STOSZ [ fLI o[ofalslo 29

&b/ |bb! 292 olo[a|o]3 LI b

z SOC|ROT| 8L (652 109T | 172 Ol ol olalvl7sov Iiym bel 93|99

Lz ore SH{ R 0F | 0] 3 I [

= ST biz| F&T| GZhr| of-| O[O V frY
ol | Sb/ 0 [o-lo-fo| 7 X
Chi|Zbl] 881 S8T|98C | L8 Q |Z|lPZ| OV A ,
o lkAWNkZ slell S1 S/fo =7 19 ,
bOZ | SOZ LI |SLZ [ LLT|9UT scel SISOV o9
gee|LTe P 0| O [O|5| b€/ YALIFIO | b59LEY
Dbz | D6/ T |60 |90 2S/AY G| o0 7R g | o H3141LN3Al

{ 318VIHVA LNIANISIANI 3LVNHILTY 830 ) SH3IEHWNN HOVW yg PANTIVA/SHI LAWVE Y] "OHOS NOILVENOI4NOD 13s viva
T AVWNNS NOILY 110D 438WNN NNJ/L3S VLVa LS OGW  8F -UP :Ls3l
L 1o F 3¢S (penutauo)) *II HIAVI

_ ‘




S3INA3HIS
g ¥Ho ©
AGN (2) ¥VAQ! (1) ¥vAQal SLN3IDI44300 .
*~qdddjﬂ 44duu—iqqqu—lﬂdﬂqq—--<.<—_<4-——--—u---—-qqqq\—---u-a-_‘qﬂd.~——‘-
9L SL L9 19 SS 6y £Y LE 1> sz 61 [ L i
€
wh
o
3
m clo| 1tQ /O ol ol 0013 2
- Hboo| 010 L0 9/C1SI10| #10 O Of ooy 3JA0TI 00S/M ! 9IO € 8
¥ Fiz|57z | 52 OF-|OF~[ 0] 3 5
(zz lozTZT| S8/ h-10h-10h-| O V¥ 18
Lbl | Db/ Uloz-loz-fol 7 o¥
Ob/| 16l |68 |F8Z|e8C |esT [l eAd el Neol 7/ bl
IS rAKAA slen SISOl F Sl
90z | Loz| 98T |pLz|o8Z | IsE ﬂ%&@ s/ls/{oly mmoe\mw\y\_ be! 9O LLOALEY
2% | 662|961 T/ | b0 [|9:0 ) V2T ) FIQY[ 901 Tl ¢ | o M3141LN3al
{ 3718VISVYA LNIAN3IJIANI ALYNEILTIV 850 ) SHIEBWNN HOVIW .q%@ ANTAVA/SHILIAWVHY C] "AHOS NOILYHNOI14NOD 13s viva
T31va AYVWNNS NOILYTTI0D ¥3FFWNN NNJ/L3S VLVA F1S oW SFVD: 1531
Q 23S
LFe g 19 . (penutquo)) °II HIAVL

27




S3TNG3HOS
g €50 P
AGN (2} HVAQL (1) BYACH SLN3DI44300 .
i—q.-.._ _4..._<_..._.-.q__....;_....__‘_..d_....._.....“.4.q._~..‘.~.;-q.
9L SL L9 19 SS 6v 34 LE L€ T4 6l €l L d
IO sepH or-loe- |0 T Lb
SOk : <z Fr oz loz| O 86
PSO[LSO|F90(S80| /80 £80 , S OO [O|O[H gbe! 9I0 |Lb
IhS A \ |V b
) ope| 5| %S LES Dlor 6
CHSIEhHS 7S e b
3 SFS\Fs SET| eS| Cey o|V|ezH+ €bh @
2 A A LOS o|3 ]
LIS 025|875 F05 (505|905 oV 6
- OcS | SIS | ZIS[EIS| /S 9o 7
LZS Doz ozH+ b€
85 Dz g8
Leclo/s| 715 1o/s5 1605 O |01 L&
cZG RS SOS R E/ 98
eS| 2SS | LIS]e0S 205 |/ 0S5 ] O] 00 | VI 6/H + Gber €90 S80LEY
%7 \bbe |96 A AR 1gag] 950[ I 750720 ¢ | » SEIFIPREL]
{ 318VIMVA LNIANIGIANI ILYNEILIV 30 ) SHIBWNN HOVIW Yy FINIVA/SHILIWVH Y] "OHDS NOILYHNSIANGD 13s viva
- 31va AMVYAWNS NOILY 110D d39WNN ZDmA\HMm viva ,VN.Q D4SIH mxﬂlvxg : 1531
L3° 9 71 , (penutguod) *II TIAVL

-




S3ITTNAQ3HDS

g "o ©
AAQN (2) ¥vAQ! (1) dvAQl S1LN3IDI44300
T LS. LI B S e e o B N LML B BLALRELILE LSMMILEME BLEMIMRMAAES ILBLEMELELE BUIMR LI
9L S¢L L9 \9 SS (54 1244 LE € 14 61 €l L 3
/O |Z0/ \ [77°| OO0 |Q]= gbel GIO |l
fOp | €0k 339 O[O [O|V dbel JIO |e/]
cchlezs sep-[op-[0r- O 7 [Z be! IC|zIt
1SS 0SS ol ololol= \ I
SHS|bFS ol O ololv O/
" A%l Ol Ol ~M{ojee b0/
i ces ol oo [9lo) zzH+ gol
5 zeS ‘ - T O[O0 [T OZH # Lo
m ; /€S . st - Of|Of-| O 7 bl H + gbe! IO 90!
-
= L 81k | SRk A SO/
Ay St cl0|o|0o|3 fof
SIF| FF stel gy g lota el
ciE T sl O 2OV z0o/
B bOH| O | 51272 Brol N el I 107
§0f | LOF m s O[O [0]F| (99) 9657 900 | 907LEY
W&l\\ bbC\9b 1 2|60 90 1dU} F59| Jdp %w,muﬂwfm giwo SETFIFRNEL]
{ 318VINVA LNIAN3IJIANI 3LYNEILV HO ) SHSEWNN HOVW Y IS3INIVYA/SHIL2WVEVY ] "aHOS NOTLYHNOIANOD 13s viva
- 31va AJYWANS NOILYTT02 ¥39WNN NNad/13S Y1va FLG FS 8F-Y0 : 1531
7, 0 L 1999S

(pepuTouo)) °*II &IAVL

29




TABLE IITI, DIMENSIONAL DATA

MODEL COMPONENT: BODY  Bl17

GENERAL DESCRIPTION:  Fuselange, 3 configuration, lightweight

orbiter per Rockwell Lines VL7C-000139

Model Scale = 0.004

DRAWING NUMBER VL70-000139
DIMENSION: ’ ) FULL SCALE MODEL SCALE
Length ~ 1IN, 1290.3 5.16120
Max Width ~ IN, 267.6 1.07040
Max Depth ~ IN, 244.5 0.9780
Fineness Ratio 482175 4.82175
Areo~Ft2
Max Cross-Sectional 386.67 _0.00619
Planform
Wetted
Base
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TABLE III. (CONTINUED)

MODEL COMPONENT: BODY B19

GENERAL DESCRIPTION: Fuselage, 3 configuration, Lightweight

Orbiter per VL70-000139B

NOTE: Identical to Bl7 except forebody
Model Scale = 0.004

DRAWING NUMBER -~ VL70-000139B

DIMENSION: ' _ FULL SCALE MODEL SCALE
Length ~ IN. . 1290.3 5.16120
Max Width ~ 1IN, 267.6 1.07040
Mox Depth ~ IN, 244.,5 0.9780
Fineness Ratio 4,82175 4,82175
Area ~ Ft2

Max Cross-Sectional 386.67 __0.00619
Planform
Wetted
Base
31



TABLE ITI. (CONTINUED)

MODEL COMPONENT: BODY B20

GENERAL DESCRIPTION: _pugelage, _ 3 configuration, Lightweight
Orbiter per Alt. Cambered Forebody for VL70-000139. Note:

B20 Identical to Bl7 except forebody.
Model Scale =.004,

ATt. Cambered
Forebody Per

DRAWING NUMBER VL70-000139
DIMENSION: ' , FULL SCALE MODEL SCALE
Length ~ IN. 1290.3 5.16120
Maox Width ~ 1IN, ‘ 267.6 1.07040
Max Depth ~ 1IN, 244.,5 0.9780
Fineness Ratio 4.82175 4,82175
Area ~Ft? |
Max Cross-Sectional 386.67 ___0.00619
Planform
Wetted
Base
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TABLE III. (CONTINUED)

MODEL COMPONENT: BODY  B21

GENERALDESCMPTKDN: Fuselage, 3 Configuration, Lightweight
Orbiter Per Alt. Cambered Forebody for VL70-000139B.

NOTE: B2l Identical to Bl9 Except Forebody.

Model Scale = .004
Alt. Cambered
DRAWING NUMBER - TR%6238%15%%
DIMENSION: . ) FULL SCALE MODEL SCALE
Length ~ IN, - 1290.3 5.16120
Max Width ~ 1IN, 267.6 1,07040
Moax Deptha ). 244.5 0.9780
Fineness Ratio 4,82175 4.82175
Area ~ Ft2
Max Cross-Sectional 386.67 __0.00619
Planform
Wetted
Base
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TABLE IIT. (CONTINUED)

MODEL COMPONENT:

Canopy - C7

GENERAL DESCRIPTICNE:

Confiquration 3 per Rockwell Lines

VL. 70=000139

Model Scale = .004

DRAWING NUMBEK

DIMENSION:

VL70-000139

FULL SCALE MODEL SCALE

Length (x, = 433 to x_ = 670) in.Fs 237 0.9480

Maox Width
Max Depth (ZO =
Finenecs Ratio
Area
Maox Cross-Sectional
Planform
Wetted

Base

to 8_ = 501) in.FS

3k

DSM 387-5 Exp. Date 8/2/73




TABLE III. (CONTINUED)

MODEL COMPONENT: R5 - Rudder

GENERAL DESCRIPTION: 2A ard 3 configuration per Rockwell lines

VL70-000095 and VL70-000139

Scale Model = .004
Vv1L70-000139

DRAWING NUMBER: VL70-000095

DIMENSIONS: FULL-SCALE MODEL SCALE
Area ~ Ft° 106.38 0.00170
Span (equivalent) ~ 1IN, 201.0 0.8040
Inb'd equivalent chord 91.585 0.36634
Qutb'd equivalent chord 50.833 0.20333

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.400 0.400
At Outb'd equiv. chord 0.400 0.400

Sweep Back Angles, degrees

Leading Edge 34.83 34.83

Tailing Edge 26.25 26.25

Hingeline 34.83 34.83
Area Moment (Normal to hinge line) Ft3 _ 526.13 0.00003

Product of area and mean chord

35
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TABLE III. (CONTINUED)

MODEL CO-PONENT: VERTICAL = V 7 (Lightweight orbiter configuration)

GENERAL DESCRIPTION: _Centerline vertical tail, double wedge airfcil

with rounded leading edge

Scale Model = .004

DRAWING NUMBER:

DIMENSIONS : ' FULL-SCALE MODEL SCALE
TOTAL DATA
Area (Theo) ~ Ft2 425,92 0.00682
Planform
Span (Theo) ~1In. 315.72 1.26288
Aspect Ratio 1.675 1.675
Rate of Taper 0.507 0.507
Taper Ratio .404 .404
Sweep Back Angles, degrees
Leading tdge 45.000 45.000
Trailing Edge 26.249 26.249
0.25 Element Line 41.130 41.130
Chords:
Root (Theo) WP 268.50 1.0740
Tip (Theo) WP T 108.47 0.43388
MAC 199.81 0.79924
Fus. Sta., of .25 MAC 1463,50 5,8540
[\;J. E. 011: gg mg 635,522 2.542088
« Lo OT i 0.00 0,00
Airfoil Section
Leading Wedge Angle Deg 10.000 10,000
Trailing Wedge Angle Deg J4.920 14.920
Leading Edge Radius ~1IN, 2.00 0,0080
Void Area 13.17 0.00021

Blanketed Area
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MODEL COMPONENT:
GENERAL DESCRIPTION: Orbiter 3

NOTE:

TABLE III, (CONTINUED)
WING-W103 New Lightweight Orbiter

configuration per lines VL70-000139

(Dihedral angle is defined at the lower surface of the wina

at the 75.33% element line projected into a plane perpendicular

to the FRL

Scale Model

0.004

TEST NO.

DIMENSIONS:

TOTAL DATA 2
Area (Theo,) Ft

EXPOSED DATA

Planform
Span (Theo 1In,
Aspect Ratio
Rate of Taper
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root (Theo) B.P.0.0.
Tip, (Theo) B.P,
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of ,25 MAC

Area (iheo) th
Span, (Theo) In, BP108
Aspect Ratio
Taper Ratio
Chords
Root BP108
Tip 1.00 b

MAC
Fus. Sta, of .25 MAC
W.P. of .25 MAC
B.L, of ,25 MAC
Airfoil Section (Rockwell Mod NASA)
XXXX~64
Root b =

Ti b2
p =
2

Data for (1) of (2) Sides

Lleading tdge Cuff 2
Planform Area Ft

Leading Edge Intersects Fus M. L. @ Sta

Leading Edge Intersects Wing @ Sta
37

DWG. NO., VL70-000139

FULL-SCALE

MODEL SCALE

2690, 00 0.04304
o368 374672
2:265 2.265
177 1.177
_0.7200 0.200
3.500__ 3.500
_3-000__ 3.000
_#3.000 +3.000
45.000 45.000
—=10.24 -10.24
35209 35.209
689.24 2.75696
137.85 0.55140
A7481 _ 1.89924
— 4.54756

1.19680
) 0.72852
1752.29 0.02804
T 720.68 2.88272

2.058 2.058

0.2451 02451

562.40 2.2496

5 0.55140
393,03 l.57212 .
1185.31] 4,74124
300,20 1.20080
—28L.76 1.00704
.10 .10
.12 .12
A 0,00192

560,0 2,240

M- —w-l-——



TABLE ITI. (CONTINUED)
MODEL COMPONENT: WING-W 107 New Lichtweight Orbiter

GENERAL DESCRIPTION: Orbiter 3 confiquration per lines VL70-000139B. .

NOTE: Same as W103 except cuff, airfoil, and ancgle of incidence

Scale Model = 0.004

TEST NO. DWG, N0, VL70-000139
DIMENSIONS ¢ FULL-SCALE MODEL SCALE
TOTAL DATA
Area (liheo.) Ft2
Planform 2690.00 0.04304
Span (Theo In, 936.68 3.
Aspect Ratio 2.265 2.265
Rate of Taper 1.177 1.177
Taper Ratio 0.200 0.200
Dihedral Angle, degrees 3,500 3.500
Incidence Angle, degrees 0,500 0.500
Aerodynamic Twist, degrees +3.000 +3.000
Sweep Back Angles, degrees
Leading Edge 45.000 45,000
Trailing Edge -10.24 -10.24
0.25 Element Line 35.209 35.209
Chords:
"Root (Theo) B.P.0.0, 689,24 2.75696
Tip, (Theo) B.P. 137.85 0.55140
MAC YA 474 .81 1.89924
Fus. Sta. of .25 1136.89 4.54756_
W.P. of .25 MAC 299.20 1.19680
B.L. of .25 MAC 182.13 0.72802
EXPOSED DATA 2
'Areaiﬁﬁgb) Ft 1752.29 0.62£04
Span, (Theo) In, BP108 720.68 2.88272
Aspect Ratio 2.058 2.050
Taper Ratio 0.2451 0.24%571
Chords
Root BP108 5€2.40 2.24¢¢
Tip].OO.E 137.85 0.55140
MAC 393.03 1.57212
Fus. Sta. of .25 MAC 1185.31 4.74124
W.P. of .25 MAC 300.20 1.20080
B.L. of .25 MAC 251,76 1.00704
Afrfoil Section (Rockwell Mod NASA)
XXXX~64
Root b = .10 .10
2
Tipb = .12 P12
’z B S— i e
Data for (1) of (2) Sides ’
Leading Edge Cuff 2
Planform Area Ft =1T3.333 U OUIBY
Leading Edge Intersects Fus M. L. @ Sta 500 2.0
Leading Edge Intersects Wing @ Sta 1083.4 4,33
38




TABLE ITI. (CONTINUED)

MODEL COMPONENT: WING-W 109 New Lichtweight Orbiter

GENERAL DESCRIPTION: Orbiter, configuration per lines Altn. Cambered’

Forebody for VL70-000139 NOTE:

Dihedral Angle is defined

at the lower surface of the wing at the 75.33% element line

projected into a plane perpendicular to the FRI

Scale Model = .004
TEST NO.

39

Altn. Cambered Forebod:

DWG. NO. For VL70-000139

DIMENSIONS: FULL-SCALE MODEL SCALE
TOTAL_DATA
Area (lheo.) Ft2
Planform 2690.00 0.04304
Span (Theo In. 036.68 373672
Aspect Ratio 2.265 2.265
Rate of Taver 1.177 1.177
Taper Ratio 0.200 0.200
Dihedral Angle, degrees 3.500 3.500
Incidence Angle, degrees 3,000 3.000
Aerodynamic Twist, degrees +3.000 +3.000 |
Sweep Back Angles, degrees |
Leading Edge 45.000 45.000 |
Trailing Edge -10.24 ~-10.24 |
0.25 Element Line 35.209 35.209 |
Chords: |
Root (Theo) 8.P.0.0. 689.24 2.75696 |
Tip, (Theo) B.P. 137.85 0.55140 |
MAC 474.81 1.89924 |
- Fus. Sta. of .25 MAC 1136.89 4.54756 |
" W.P. of .25 MAC 299.20 1.19680
B.L. of .25 MAC . 182.13 0.72852
EXPOSED DATA 2
~Area (ineo) Ft 1752.29 0.02804
Span, (Theo) In. BP108 720.68 2.88272
Aspect Ratio 2.058 2.058
Taper Ratio 0.2451 0.2451
Chords
Root BP108 562.40 2.2496
Tip 1.00 b 137.85 0.55140
MAC 393.03 1.57212
Fus. Sta, of .25 MAC 1185.31 4.74124
W.P, of .25 MAC 300.20 1.20080
B.L. of .25 MAC 251.76 1.00704
Airfoil Section (Rockwell Mod NASA)
XXXX~64
Root% = .10 .10
Tipb = .12 .12
Z
Data for (1) of (2) Sides
Leading Edge Cuff ,
Planform Area Ft 120.33 0.00102
Leading Edge Intersects Fus M. L. @ Sta 560.0 2.240
Leading Edge Intersects Wing @ Sta 1035,0 4.140

DSM 387-6 Exp. Date 8/2/73



TABLE ITI. (CONTINUED)

MODEL COMPONENT: WING-W 110 New Lightweicght Orbiter

GENERAL DESCRIPTION: Orbiter 3 configuration per lines for VI.70-000139R.

Altn. Cambered Forebody I

NOTE: Same as W103 except Cuff Airfoil, and Angle of Incidence

Scale Model = 0.004

Altn. Cambered Foreko
TEST NO. DWG. NO., For VL70-000139B
DIMENSIONS ¢ FULL-SCALE MODEL SCALE
TOTAL DATA
Area (ineo.) Ft2
Planform _ 2690.00 0.04304
Span (Theo In. 936.68 3.74672
Aspect Ratio 2,265 2.265
Rate of Taper 1,177 1.177
Taper Ratio 0,200 0.200
Dihedral Angle, degrees 2.500 3.500
Incidence Angle, degrees 0.500 0.500
Aerodynamic Twist, degrees +3.,000 +3.000
Sweep Back Angles, degrees
Leading Edge 45.000 45.000
Trailing Edge -10.24 -10.24
0.25 Element Line 35.209 . 35.209
Chords:
Root (Theo) B.P.0.0. 689.24 2.75696
Tip, (Theo) B.P. 137.85 0.55140
MAC 474,81 1.89924
Fus. Sta. of .25 MAC 1136.89 4,54756
" W.P. of .25 MAC 299.20 1.19680
B.L. of .25 MAC \ 182.13 0.72852
EXPOSED DATA 2
~ Area (ineo) Ft ' 1752.29 0.02804
Span, (Theo) In. BP108 720.68 T2.88272_
Aspect Ratio 2.058 2.058
Taper Ratio 0.2451 0.2451
Chords
Root BP108 562.40 2.2496
Tip 1.00 b - 137.85 0.55140
MAC 393.03 _1.57212
Eus. S%a. of .25 MAC 1185.31 4.,74124
P. of .25 MAC 390.20 1.20080
B.L. of .25 MAC 251.7 1.00704
Airfoil Section (Rockwell Mod NASA)
XXXX~64
Root b = .10 .10
72‘ . A ———————— ————
Tipb = .12 .12
’Z S ———————— O —————

Data for (1) of (2) Sides
Leading Edge Cuff ,
Planform Area Ft

|
\%

Leading Edge Intersects Fus M, L. @ Sta =500 2.0 .
Leading Edge Intersects Wing @ Sta 1083, 4 4.3336
Lo

pM 387-6 Exp. Date 8/2/13




TABLE III. (CONTINUED)

MODEL COMPONENT:

WING-W 105 New Lightweight Orbiter

GENERAL DESCRIPTION: Orbiter 3

Configuration per lines VL70-2000139

NOTE:

w105 identical to W103 except 500 in.

radious used to

connect cuff to wing.

Scale model = 0.004

TEST NO.
DIMENSIONS ¢

TOTAL DATA
Area (iheo.) Ft2
Planform
Span (Theo In.
Aspect Ratio
Rate of Taper
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees |
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
‘Root (Theo) B.P.0.0.
Tip, (Theo) B.P.
MAC
Fus. Sta. of .25 MAC
 W.P. of .25 MAC
B.L. of .25 MAC N

EXPOSED DATA 2 -
Area (ineo) Ft
Span, (Theo) In. BP108
Aspect Ratio :
Taper Ratio
Chords

Root BP108
Tip 1.00 b

MAC
Fus. Sta, of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Afrfoil Section (Rockwell Mod NASA)
XXXX~64

Root b =
Ti b2

p =

Z

Data for (1) of (2) Sides

Leading Edge Cuff 2
Planform Area Ft

Leading Edge Intersects Fus M. L. @ Sta
Leading Edge Intersects Wing @ Sta

b1

‘

DWG, NO., vIL70-000139 MOD

FULL-SCALE

2690.00

936,68 _
2.265
1.177
0.200

3.500
3.000
+3.000

45.000

689,24

H

474.81
1136.89

299.20

182.13

1752.29

|

0,2451
562,40
137.85

393.03
T185.31

300.20
251.76

- 10

569,50
1135,.4

MODEL SCALE

o

.04304

.74672
.265
177
.200
.500

.000
$3.000

+LMU)OF4h>w

45.000

il

. 75696

55140
893924
54756

19680

BIFON

A

2,24960
0.55140

1,57212
4,74124

1,20008
1.00704

1

Hl

|

.10

1

.12

2

2., 2780

El



TABLE III. (CONTINUED)

MODEL COMPONENT: F5 Body Flap

GENERAL DESCRIPTION: 3 configuration per Rockwell lines

VL70-000139

Scale Model = 0.004

DRAWING NUMBER
DIMENSION:

Length ~ IN.
Maox Width ~ IN.
Max Depth
Fineness Ratio
Areo~Ft2
Max Cross-Sectional
Planform
Wetted

Base

VL70-000139

FULL SCALE MODEL SCALE
84.70 0.33880
267.6 1.07040
142.5195 0.00228
38.0958 0.15238

4o




TABLE TII. (CONTINUED)

MODEL COMPONENT: Body Flap - Fg¢

GENERAL DESCRIPTION: Body Flap for configuration 3,

per lines VL70-000139B
NOTE: Flap adjustable from -32.5° to +13.75"
MODEL SCALE = .004

DRAWING NUMBER

DIMENS|ON: ‘ , ) FULL SCALE MODEL SCALE
Length, in. : 107.0 0.4280
Max WidthAa,in. 267.6 1.0704
Max Depth

Fineness Ratio

Areany Ft2

Max Cross-Sectional

Planform ‘ | 174.55 0.00279

Wetted

Base 38.0958 : 0.00061
43
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TABLE III. (CONTINUED)

MODEL COMPONENT: Elevon E-22

GENERAL DESCRIPTION: 3 configuration per W103 Rockwell lines

VL70-000139 data for (1) of (2) sides

Scale Model = 0.004

DRAWING NUMBER: VL70-000139

DIMENSIONS: FULL-SCALE MODEL SCALE
Area ~ FT° 205 .52 0.00329
Span (equivalent) 1N, 353,34 1.41336
Inb'd equivalent chord 114,78 0.45912
Qutb'd equivalent chord 55,00 0.220

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord .208 .208
At Outb'd equiv. chord .400 .400

Sweep Back Angles, degrees

Leading Edge . 0.00 0.00
Tailing Edge ~10.24 -10.24
Hingeline 0.00 0.00
Area Moment (Normal to hinge line) Fr3 1548,07 0.00010
L

NASA-N FC-MAF




TABLE III., (CONTINUED)

MODEL COMPONENT: Elevon E-23

GENERAL DESCRIPTION: 3 configuration per W107 Rockwell lires

VL70-000139B data for (1) of (2) sides

Scale Model = 0.004

DRAWING NUMBER: VL70-000139B

DIMENSIONS: FULL-SCALE MODEL SCALE
Area~ FT° 205,52 0.003288
Span (equivalent).. IN, 353.34 1,41336
Inb'd equivalent chord 114.78 0.45912
Outb'd equivalent chord 55.00 0.220

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord .208 .208
At Outb'd equiv. chord .400 .400

Sweep Back Angles, degrees

Leading Edge 0.00 0.00

Tailing Edge ~-10,24 -10,24

Hingeline , O.OOA 0.00
Area Moment (Normal to hinge line)~FT3 _1548.07 0.00010

Product of Area Moment

k5

NASA-A FC-MAF



TABLE IIT. (CONTINUED)

MODEL COMPONENT: OMS Pod - M4

GENERAL DESCRIPTION: 3 Lightweight configuration per Rockwell
Lines VL70-000139

Scale Model = 0.004

DRAWING NUMBER ~ VL70-000139

DIMENSION: ’ . FULL SCALE MODEL SCALE
Length~ IN. : 346.0 1.3840
Mox Width ~ IN. 108.0 0.4320
Mox Depth ~ IN, 113.0 113.0

Fineness Ratio

Area

Max Cross-Sectional

Planform

Wetted

Base

D of OMS Pod

WP 463.9 INFS: WP400 + 63.9 = 463.9
BP = 80.0 INFS
Length 1214.0 to 1560.0 = 346.0 INFS

NOTE: M4 identical to M3 of 2A configuration except
intersection to body

L6




TABLE III, (CONTINUED)

MODEL COMPONENT: __ Trimmer - Hyg

GENERAL DESCRIPTION: Trimmer for Configuration 3, per

lines VL70~-000139B

NOTE: Data for one (1) Side Only
MODEL SCALE = .004

DRAWING NUMBER

D'MENSION: FULL SCALE MODEL SCALE

Length ~» in.

222.5 0.890
Max Width ~ in. 66.25 0.265
Max Depth
Fineness Ratio
Arec .f\;th
Max Cross-Sectional L
Planform ' 55.21 0,000884
Wetted
Base
Included Angle —~ Deg 17.64 17.64
Leading Edge intersects
Fuse@ sta. 548.0 2.192
Trailing Edge intersects
Fuse @ sta. 748.8 2.995

k7

DSM 387-5 Exp. Date 8/2/73
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TABLE IIT. (CONTINUED)

MODEL COMPONENT: Trimmer H,q

GENERAL DESCRIPTION:  Trimmer for configuration 3 per lines

VL70-000139B

Model Scale = .004

DRAWING NUMBER

DIMENSION: ‘ ) FULL SCALE MODEL SCALE
length ~ In. . 204.5 0.818
Max Width~ In. 42,125 0.1685
Max Depth

Fineness Ratio

Area ~ Ft2

Max Cross-Sectional

Planform ' 23,74 0.00038

Wetted
Base
Included Angle ~ deg 8.95 8.95
Leading Edge intersects
Fuse @ sta. 560.75 2.243
Trailing Edge intersects
Fuse @ sta. 765.25 3.061
L8

DSM 387-5 Exp. Date 8/2/73 °




TABLE IIT., (CONTINUED)

MODEL COMPONENT:  Trimmer - H.,

GENERAL DESCRIPTION: Trimmer for configuration 3, for lines
VL70-000139B

NOTE: Data for one (1) side only
MODEL SCALE - .004

DRAWING NUMBER

DIMENSION: FULL SCALE MODEL SCALE
Length~.in. . 137.12 0.5485
Max Width~in. 61.75 0.247
Max Depth

Fineness Ratio

AreanFt.

Max Cross-Sectional

Planform ' 32.745 0.000524

Wetted

Base
Included Angle - deg ©28.2 28.2
Leading Edge intersects

Fuse @ sta. 433.62 1.7345
Trailing Edge intersects

Fuse @ sta. 570.75 2.283

49
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TABLE III. (CONTINUED)

MODEL COMPONENT: Trimmer - Hpj

GENERAL DESCRIPTICN: Trimmer for configuration 3, per lines
VL70-000139B, Nose mounted

MODEL SCALE = ,004

DRAWING NUMBER

DIMENSION: ‘ ) FULL SCALE MODEL SCALE
Length~ in. (@. &, = 331) 96.5 0.386
Max Width~, in. 46.12 0.1845
Max Depth

Fineness Ratio

Area ~ Ft2

Max Cross-Sectional

Planform : 21.285 0.000341

Wetted
Base
Included Angle~.deg 36.12 36.12
Leading Edge intersects Fus @ sta. 280.38 1.1215
Trailing Edge intersects
Fus @ sta. 376.87 1.507
50
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TABLE ITI. (CONCIUDED)

MODEL COMPONENT; Spoiler = By

GENERAL DESCRIFTION: Spoiler for configuration 3, lines
drawing VL70-000139.

NOTE: Data for (1) side only.

MODEL SCALE = .(Q04

DRAWING NUMBER

DIMENSION: | , FULL SCALE

MODEL SCALE

Length ~ in. - 250.0 1.0
Max WidthA,in. 25 0.10
Mox Depth~ in. 25 0.10
Fineness Ratio
Area ~ th

Max Cross-Sectional ‘ 4,34028 __0.00007

Planform

Wetted

Base

NOTE: Located on Wjg3, 50 in. FS from and parallel to
the leading egge. In board end of spoiler is
109.375 in. FS from outer moldline (Y, = 217.375)

51
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TABLE IV,
AUXILIARY SURFACE CONFIGURATIONS

TRIMMERS
PLANFORM Sexposed INCI- MOUNTING
(Included = FT2, FS DENCE LOCATION
NO. Radius, FB (one side) ANGLE (Body
Station*;
f Glove
H19 '17.63° 55.2 Same as Apex
.227.3" Glove L.E. | X, = 548.0
| o Same as Glove
H20 i 8.95 23.74 Glove Apex
! 209.2" L.E. Xs = 560.75
I
I I
!
; Forward Body
H22 { 28.20 32.75 0°
] 138.8" X, = 423.6
! ., = 408.25
|
% Nose
H23 . 36.12° o
' 98.6" 21.28 0 Xy = 280.4
i Bg = 331.0

*L.E. Intersection with Fuselage

Spoiler located parallel
to and 50" behind L.E. of
wing W103 with inboard
end at Y, = 217.375

Spoiler, Bl

I | J 2s»
F— 250" FS —»{ 25"

267.6" FS ——e—on -

BODY FLAP, F6
52
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Base Pressure Tubes

Cavity Pressure Tube

Total Projected Area
(Including Cavity)
Ap = 1.0004 in.2

Cavity Area
= 0.3167 in.

2

Figure 3. - Definition of Base and Cavity Areas and

Pressure Tube Locations.
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